. t I had intended the transit B to he used as the argument: the mistake was not perceived until the work was too far advanced to make it worth while to have recommenced.
MR. LUBBOCK ON THE TIDES.
In consequence of this additional number of observations some of the jumps or irre gularities which the former tables presented have been removed*, but the differences are in general less than I anticipated.
It is evident from the diagrams in Plate III. that a diurnal inequality in the in terval at London is distinct although small. The value of the constant C is different from that which obtains for Liverpool. It is evident from Plate III. that the diurnal inequality in passing from Liverpool to London becomes reversed, that is to say, if a and b denote two successive heights of high water at Liverpool, and a', V successive heights at London caused by the same tides, if a> bt hen ge
The character of the diurnal inequality is generally manifest in the observations of a single month, as may be seen by those which are laid down in Plate IV. When the change is remarked which takes place in the diurnal inequality in passing from Plymouth to Portsmouth, it will not excite surprise that this inequality should be so different for places more distant from each other, as for London and Liverpool. The calculations or predictions of the time of high water at any given place have long been made to depend upon what is called the establishment o f the , or a cer tain quantity presumed to be constant and independent of the distances and declina tions of the luminaries, but which may be influenced by local circumstances. It seemed to me desirable to ascertain carefully how much this quantity has fluctuated during the time the observations were made at Liverpool by Mr. H utchinson, which we have employed, and since the observations at the London Docks were instituted. Tables X IV. and X X X ., which give these fluctuations, have been computed by Mr. R ussell. The changes of the Liverpool establishment, and the fluctuations of the average height of high water at Liverpool are given in Table XIV ., and are exhibited in fig. 1 . Plate V .: which shows the time and height of high water from 1802 to 1835 at the London Docks on the full and change of the moon; the moon's parallax being 57', and the declinations of the luminaries 15°, i. e. the establishment and the fluctuations in the average height of high water during the same interval. All the intervals and heights have been carefully reduced to horizontal parallax 57' and declination 15°.
The changes of the London establishment, and the fluctuations of the average height, are given in Table X X X ., and are exhibited in fig. 2 . Plate V. These fluctua tions in the interval and in the height present an insuperable obstacle to extreme ac curacy in tide predictions, unless they can be explained.
" In 1832 none of the lower portions of old London Bridge, (with the exception of two piers,) which prevented the natural flow of the tidal waters, were removed; and in the second year (1833) almost the whole of that structure was cleared away as M. D aussy having ascertained that at Brest the ocean rises when the barometer is depressed, I verified the existence of the same fact at Liverpool and London, and I found that at Liverpool when the barometer falls *91 inch the tide rises 10*1 inches. As the range of the barometer is 3 inches J, the correction which arises from change in the atmospheric pressure is by no means inconsiderable, its range being at Liver pool about 33 inches. At London I have found that when the barometer falls *9 inch The above differences, O -C, are not the differences between Calculation and actual observation, but between Calculation and what it is presumed observation would be if freed of diurnal inequality by drawing an intermediate curve between those given in Plate IV. 18-6 57*6 88 0 31*4 12 12-9 18 3-6 9-9 .57-3 94 1 30-4 11 5 7 1 17 3-7 14*9 57*4 91 1 30-7 11 57-7 17 7*1 5 2 57*4 96 2 29-7 11 45-5 16 4 1 9*9 57*4 90 2 29-9 11 4 7 1 16 4*9 4*8 57-2 104 3 29-7 11 38-8 15 0-8 5-6 5 7 0 91 3 2 9 1 11 38-2 14 8-7 8-3 57*1 100 4 29*9 11 42-7 13 4-8 4*9 56-7 91 4 29*3 11 42-3 12 11*5 13-4 56-9 104 5 30 0 12 3-5 12 6-8 8*5 56*8 86 5 29-5 12 3-6 11 9-5 18-4 56-9 96 6 3 0 1 12 36-2 12 6-8 13-5 56*7 85 6 29-0 12 40-6 11 11-2 20-9 56-7 92 7 27-6 13 2-6 13 9 1 17*9 56*9 83 7 29-5 13 5-2 13 7 0 22-3 57*0 92 8 29-2 13 7*3 15 3-8 20-6 5 7 1 81 8 29-0 13 8-7 15 0-5 2 2 9 57*0 86 9 30-2 12 59-4 16 2-2 2 2 7 57*5 83 9 29 8 12 59-4 16 6-3 2 1 7 57*2 89 10 30-2 12 44-7 17 3-5 2 2 6 57-6 81 10 30*4 12 43*9 17 7*9 18-9 57*5 86 11 30-7 12 28-7 17 9 0 21-9 57*7 87 11 30-3 12 28-2 18 2-8 14-9 57*3
Results deduced fro m Observations made at
Sun's D eclination S. 21°. S un's D eclination S. 13°.
M arch.
A pril.
102 0 28-8 12 131 18 4-3 4-5 57*7 94 0 29-0 12 131 17 6*8 12*4 57*5 101 1 2 9 1 11 58*9 17 5-0 8-0 57-7 93 1 30-0 11 57*7 16 9-6 16*8 57*6 100 2 29-9 11 45-5 15 11-9 12-8 57-3 87 2 30-7 11 4 3 1 15 4-8 20*6 57*5 92 3 30 0 11 35-9 14 1 1 17-5 56-9 86 3 30-6 11 3 4 1 13 101 2 2 2 57*2 91 4 29-3 11 37-7 12 3-5 20-7 56-8 88 4 80-7 11 37 7 12 3-3 2 3 0 57*0 89 5 29-7 12 0-2 11 2 5 22-3 56-7 85 5 30*7 12 2*2 11 5-8 22-2 57*0 89 6 31-2 12 42*2 11 8-8 22-8 56-2 91 6 30-3 12 39-6 11 10-9 19-8 56*7 84 7 3 0 1 13 6-2 13 3-6 21-7 56*8 91 7 30-5 13 1-6 13 8- 17 9-7 16 7*2 15 4-3 13 7-5 11 1 0 0 11 1-4 11 9*5 13 9-4 15 6-7 16 11*6 17 8-6 18 3-6 N . 13*6 N . 16*6 M . 20-7 N . 22*6 N . 22*7 N . 22*0 N.20-1 N . 15*3 N. 10*7 N . 5*7 S. 0*8 S. 6*8 0 27*7 1 31*6 2 30*3 3 27*6 4 28*6 5 28*1 6 30*3 7 31*9 8 30*7 9 29*8 10 32*6 11 32*6 57*2 57*7 57*2 57*0 56*6 57*0 56*7 57-0 57*0 57*3 57-4 57*3 12 12*7 11 56*3 11 42*7 11 33*4 11 36*7 12 0*9 12 39*5 13 2*2 13 3*6 12 56*0 12 42*7 12 27*1 17 1*4 16 7*9 15 2*8 13 9*4 12 3*2 11 6*3 12 0*9 13 9*1 15 7*1 17 0*2 17 10* 56*8 11 37*6 13 10*9 N . 15*2 3 27*3 56*9 11 37*5 14 9*5 N . 16*4 4 30*9 57*1 11 45*0 13 2*3 N . 10*9 4 30-7 56*9 11 43*8 13 9*2 N . 11*4 5 29*4 56 *7 12 5*0 12 6*9 N . 4*9 5 32-2 57*3 12 3*0 13 3*1 N . 4*9 6 29-5 57*0 12 37*5 13 1*8 S. 0*9 6 28*0 56*9 12 32*6 13 2*5 S. 0*8 7 31*8 57*2 12 57*8 14 1*7 S. 7*5 7 29*4 57*3 12 56*9 13 11*8 S. 7*2 8 33*3 57*4 13 2*2 15 6*9 S. 12*4 8 26*4 57*6 13 1*9 15 0*6 S. 11*9 9 34*9 57*7 12 56*9 16 7*8 S. 0 31-7 57*5 12 141 17 6-7 N. 10-8 0 29-4 57-3 12 13-8 18 2-2 N . 10-6 1 31*4 57-3 11 59*7 16 10*6 N. 4*4 1 24-9 57-7 12 1-0 18 0-0 N. 5-6 2 28-2 57-3 11 4 6 1 16 2-6 S. 11 2 26-6 57-1 11 47-8 16 7-6 S. 0-7 3 26-2 56-7 11 41-4 14 7-7 S. 6-3 3 3 1 1 5 7 1 11 39-3 14 11-6 S. 6-4 4 27-4 56-9 11 42-5 13 1-8 S. 13-4 4 31-5 56-8 11 41-9 13 2-9 S. 12-1 5 24-5 5 6-7 12 1 0 12 0 1 S. 1 7 0 5 31-2 56-9 12 2-0 11 9-5 S. 18-2 6 24-9 56*7 12 37-3 12 2-7 S. 20-5 6 31-6 56-9 12 41-8 11 11-3 S. 20-7 7 26-3 57*2 13 4-3 13 9-4 S. 22-4 7 31-3 57-3 13 4-2 13 2-1 S. 22-5 8 28-8 56-9 13 9-3 15 2-8 S. 22-9 8 30-6 56-9 13 10-7 14 3-2 S. 22-8 9 29-0 57-6 13 1-6 16 11-6 S. 21-8 9 32-8 57-6 12 58-9 15 10-0 S. 0 30-7 57-8 12 13-6 18 9*3 S. 10-5 0 25-8 58-1 12 15-7 17 5-6 S. 10-9 1 29*3 58*0 11 59-4 18 4 0 S. 5-3 1 27-2 57-3 12 0-1 16 7-9 S. 5-2 2 28-6 56-9 11 46-7 16 9-0 N . 0-9 2 28-9 58-1 11 47-5 15 10-9 N. 1-3 3 28-9 57* 1 11 40-2 15 3-7 N . 6*7 3 27-6 56-8 11 39-4 14 4-0 N . 6-4 4 26*9 56-9 11 41-2 13 4 1 N . 12-5 4 28-9 56-9 11 39-6 12 8 1 N . 13-4 5 28-4 56-5 12 2-8 11 9-3 N. 18-1 5 30-8 56-8 12 3-6 11 7-2 N . 16-7 6 28*6 56*5 12 41-2 11 11-7 N . 20-4 6 31-4 56-8 12 38-4 11 11-6 N . 20-8 7 24-9 56-6 13 4-9 12 11-9 N .21-8 7 33-6 56-6 13 6-2 13 6-9 N. 22-4 8 26*3 56-8 13 9-2 14 4-5 N .22-9 8 32-3 56-9 13 9-3 15 2-1 N .23-2 9 27-4 56-9 13 1 0 15 9-2 N .21-9 9 32-2 56-7 12 59-5 16 6-2 N. 20-9 10 29*6 56-9 12 42-9 16 8-6 N. feet. feet.
-0 -1 + 0 -3 + -7 4 + -6 0 5 0-6 +1*1 + -5 9 + -34 8 -1-9 +1*1 + '2 6 +*12 13 -4 -5 -0 -9 -*12 --2 7 17 -7 * 2 -2 * 1 -'59 --6 7 21 -3 -9 -2 * 0 --8 2 -*81 22 + 4 -2 + 2 -7 -*91 -*51 23 +7*9 + 4 -0 -*68 --4 3 22 + 6 1 + 2 -6 --3 7 -*12 20 +2*5 -0-5 +*13 + -15 15 +0*9 -0 -7 + '4 5 + -4 6 11 + 0 -1 -0 -3 +*72 + -6 8 6
Sun's Decl. S. 2°, and Par. 8"-84. Sun's Decl. N. 3°, and Par. 8"-76.
December.
-1*0
Sun's Decl. The tide depending on the Moon's Transit a.m. for the last six months has the same inequality and the same signs as the above; and in the first six months a.m. and the last six months p .m. the same values obtain, but with a contrary sign.
The quantities in the columns headed "O bservat the mean of January and July, February and August, &c. a.m. and p .m., as ex plained in p. 100. The corresponding moon's declination has been obtained in a similar manner.
Dwup'con showing the D iu rn al inequality zrv th e In terv a l anci til h e H eiyh t o f h i g h w ater a s J r o n v Obser vation s a t the LondoTb aJuLLwerpOolD Ocks -S & XXV.pxso and
.... 
D ia g ra m showing the Establishm ent o f the P o rt o f Liverpool.
See Table XTV 
D ia g ra m showing the errors o f H eights o f H ig h w a te r fo r M ag & J u n e anci the M the Barometer a t Liverpool
___ See. p .104. 
h m h m h m h m h m h m h m h m 1 h m h m h m h m h m h m
0 30 3 3-8 3 5-3 3 7-5 3 8-5 3 6-6 3 5 1 3 6-5 3 10-2 3 10-5 3 10*3 3 6*8 3 4*2 3 71 1 30 2 49-3 2 50-3 2 50-4 2 51-4 2 511 2 50-6 2 52-2 2 53-4 2 53-8 2 52*5 2 48*5 2 47-2 2 50*9 2 30 2 37-7 2 37-8 2 35*2 2 34-5 2 341 2 37-4 2 40-6 2 41-8 2 38-3 2 34*9 2 32*5 2 33*0 2 36*5 3 30 2 30-9 2 27-5 2 22-3 2 21-7 2 22-9 2 28-7 2 34-3 2 31*6 2 27*7 2 21*7 2 22*7 2 27 5 2 26*7 4 30 2 29-3 2 24-2 2 18-2 2 16-9 2 22*8 2 31-5 2 33-9 2 28-9 2 18-9 2 13*6 2 19*8 2 27*2 2 23*8 5 30 2 421 2 34-4 2 29*7 2 34 0 2 39-5 2 46*5 2 47-4 2 40-3 2 301 2 26*9 2 34*6 2 39*4 2 37*1 6 30 3 100 3 10*3 3 100 3 10-7 3 131 3 12-8 3 15-2 3 12-3 3 12-2 3 6*0 3 7*5 3 9*1 3 10*8 7 30
3 40-7 3 43-9 3 47-5 3 43-4 3 39-2 3 37-5 3 39-3 3 43*8 3 47*8 3 44*1 3 37*3 3 34*4 3 41*7 8 30 3 53-1 3 56-8 3 58-6 3 54*5 3 50-3 3 47*6 3 52-2 3 57 8 3 59-6 3 56*4 3 50*3 3 46*3 3 53*6 9 30 3 50-9 3 50*9 3 50-8 3 501 3 49-3 3 47*4 3 50-6 3 54 0 3 54-7 3 52*2 3 46*8 3 47*6 3 50*4 10 30 1 3 37-8 3 37-4 3 371 3 39-5 3 39 0 3 36*3 3 39-5 3 40-8 3 44*3 3 41*5 3 38*0 3 36*8 3 39*0 11 30 3 19-7 3 20-8 3 23-8 3 22-7 3 241 3 221 3 22-4 3 28-1 3 27-6 3 26*8 3 23*4 3 21*1 3 23*6 . 14-3 14-2 14-6 14-8 14-9 14-7 14-8 14-7 15-1 14-7 14-5 14-6 14-2 14-3 151 14-9 15*1 15-2 15-4 14-9 14-5 14-6 14-5 14-7 In form ing th e above T a b le, th e q u a n tities h a v e b e e n co rrected for d ev ia tio n s from m ea n D e c lin a tio n s. In the above 
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T able XVII. (c.) (Interpolated from
6
Sun's Decl. 3°, and Par. 8"-84.
Ju n e.
Sun's Decl. 4°, and Par. 8//*76.
-2 -9 -• 7 7 -• 2 6 -3 -7 -• 7 0 -• 2 9 -3 -5 - The tide depending on the Moon's Transit a.m* for the last six months has the same inequality and the same signs as the above; and in the first six months a.m. and the last six months p .m. the same values obtain, but with a contrary sign.
The quantities in the columns headed u Observ the mean of January and July, February and August, &c., a.m. and p .m., as ex plained in p. 100. Index to the .
Results deduced from Observations made at L iv e r p o o l .
These observations were made at Liverpool .by Mr. H u t c h i n s o n , Dockmaster at that place: they are now in the possession of the Liverpool Lyceum, and they were granted with the greatest kindness and liberality to the author for the purposes of this inquiry by the Committee of that Institution.
The intervals in Tables I. II Tables II. and III.  Table IX These observations were made at the London Docks under the direction of the late Mr. P eir se, and they are now in the possession of the Royal Society.
The intervals in Tables XV. X V I. X V III. X IX . and X X . must be increased by 48 hours to give the real interval between the moon's transit B and the time of high water.
I have concluded that these observations are given in mean solar time. Table X V II.  Table X X As the London discussion contained in this paper has been made with reference to transit B , and the discussion of the Liverpool observations has been made with re ference to transit A, it was necessary to pay attention to this circumstance in the comparisons on the Plates. This has been done for the present roughly, by placing the London corrections more to the left by half an hour. The interval corrections would strictly require, in extreme cases, a slight alteration, which may be obtained from Tables X X III. X X V . and X X V II., given in a former paper*. Table X 
